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5*0 (Title of the invention) Thiazolidine dione derivative 

or its salts. 



(57) (Summary) (With modifications) 

(Structure) This Invention deals with thiazolidine 
dione derivative or its salts which may be represented as 
per formula (1 ) 




(in this formula, R 1 , R 2 represents low grade alkyl or low 
grade alkoxy group waica may contain H, Halogen and halogen 
atom. Or it is also allowed to form a ring with alkylene 
dioxy chain with bonding of R 1 and R 2 ; x represents nitrogen 
atom or CH group; V represents pyrazole ring imidazole ring , 
pyrrolidine*^ ring and imldazolidlnone ring with substituentsj 
V represents the Integer from 1/-^^. 

(Merits) This derivative which, helps In bringing down the 
blood sugar and also the lipids present In the blood, proves 
effective In the treatment of diabetes. 

(So ope of the invention) 

(Scope 1) T*is invention deals with the th iaz olid in 96 icne 
derivative or its salts w.iica may be represented as per 
formula (1 ) below 
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C" 1 2 

In w.iioh R and R represent the same or different lew frade 

alkoxy group or low grade alkyl whioh may contain hydrogen 

atom, Halogen atom or halogen atom; or else it is also 

allowed cn the part of R 1 and R 2 to become bonded with each 

other so as to form a ring with alkylene d ioxy 2&nwith the 

• arbon number ranging from 1r^ 3 j i x i represents nitrogen 

atom or CH groupd^ represents single bonding or 

double-bonding? »A« represents hetero ring whicn is sleoted 

from the following formulae (a), 00. (c), (d),fe) and (f) 



... .... . «« 



(in which R-» and R represent the same or different Vydrcgefr 
atom or low grade aljryl group) ;" ri - represents integer ranging 
from 

(Details of the invention) 

(Industrial Applleatlons) This invention deals with a 
new th-iazolidine dione derivative which proves effective 
in redueing the blood sugar and also the lipids present in 
t«e blood. 

(0002) 

(Old Methods) At present sulphonyl urea is being widely 
used in curing the diabetes. But this sulphonyl urea has a 
tendency to bring about serious and prolonging state of 
hypoglycemia and ultimately leads to a state of immunity 
towards the medicines. Tence, it needs tsorough control at 
the time of administration. 
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(0OO3) 

In order to overcome the above problems, it beaame necessary 
to develop a medicine wfcieh ean replace sulphonyl urea In 
curing diabetes. In this connection, more attention is being 
paid towards the usage of medicine which is capable of 
controlling diabetes by increasing the receptil/ity/sensitiv ity 
towards Insullne, since this medicine has various side-effects, 
it is not considered suitable for controlling diabetes. 

( 000*0 

On tne other hand, the diabetic patients mostly suffer from 
hyperglycemia. Hence it becomes extremely necessary to 
develop such a medicine which is capable of controlling the 
lipids present In the blood apart from controlling diabetes. 

(0005) 

(Problems which ought to be overcome with this Invention) 
The purpose of this Invention is to recommend a new comnound 
which is capable of curing diabetes and controlling blood sugar 
and also lipids present in the blood without side effects. 

(0006) 

(Steps taken to solve the problems) The inventors of this 
compound made a deep and sincere study with a : view to overcome 
tne above problems. As a result, they could finally arrive 
at a new thiazolidine dione derivative as per^ formula (1) 
below which is capable of controlling the blood sugar as well 
as the lipids present In the blood. 



(0007) 



This Invention, in other -words, deals with trie 
thiazolidine dione 6eri *V$$ft8& r ^ s salts which may be 
represented as per forauit?xr!p below: 




ill 'iS s ^W ' a': 1 • 



(In which R 1 and :R 2 represent the same or different low 
grade alkoxy group or low grade alkyl group .which may contain 
hydrogen atom, halogen atom or halogen atom; or else, it is 
also allowed on the part of R 1 and R 2 to get bonded so as 
to form a ring with alky lene dioxy chain consisting of 
carbon number .ranging from 1/-^3; »x« represents nitrogen 
atom or group? - represents single bonding or 
double bonding; «A' represents hetero ring which is selected 
from the formulae (a), (b), (c), (d), (e) and (f) below. 
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(c) 



(0009) 



(In these formulae, and '""r* re present 'the same or different 
hydrogen atom or low grade alkyl group); V represents in.terer 
ranging from 1, — 'If ) 



(0010) 

Since oj&J. isomers are present in the thlazolldlne dione 
derivative at formula (1) above, this invention also covers 
all these isomers. 

(0011 ) 

1 2 

As for halagen atoms represented vith R and R it is 

al loved to use f lutfine atom, chlorine atcm, bromine ataj, 

iodine atom etc. As for low grade alkyl group, it is 

allowed to cite straight chained or branched alkyl group 
vith carbon number ranging from 1 <~*-^> such as methyl, ethyl, 
n-propyl, isopropyl, n-butyl, isdbutyl, sec-butyl, tert-butyl, 
pentyl, hexyl etc. 

(0012) 

When it comes to lov grade alkyl group consisting of halogen 
atom, it is allowed to cite straight cnained or brancned 
alkyl group (vita carbon nunber ranging from 1*-s>6 ) 
consisting of halogen atoms in a range of 1*-\-3 nos. 
In tnis connection, it is allowed to use such alkyl groups 
as calorometiiyl, bromomethyl, iodomethyl, fluoromethyl, 

dichloromethy?, d ibromcmethyl, difluoro methyl, trichlororoethyl , 

tr if luoro methyl, tribromo methyl, 2-chloroethyl , 2-broraoethyl , 

2- fluoro methyl, 1 ,2-dichloroethy^, 2,2-dif luoroethyl, 

1-chloro-2-fluoroethyl, 2, 2, 2 -tr if luoroethyl, 2,2,2-trichloro 
ethyl, 3-fluoro propyl, 3,3,3-trichloro propyl, !*-chlorobutyl , 
5-chloroheptyl, 6-chlorohexyl , 3-f luoropropyl , 3 13 ,3-trichloro 
propyl, V-chlorobutyl, 5-chloroheptyl, 6-chlorohexyl, 

3- chloro-2-metnyl propyl groups etc. 



chained or branched alkoxy group with carbon number ranging 
from 1o->6 such as methoxy, ethoxy, n-propaxy, isopropoxy, 
n-butaxy, isobutoxy sec-butoxy, tert-butofcr, n-pentylaxy, 
isopentyl oxy, n-hexylaxy groups etc. 

(001 If) 

When it comes to low grade alkoxy group ccnsistinf of nalcg en 

atom, it is allowed to use straight chained or branched alkoxy 

group (with carbon number ranging from 1^6) consistinp of 
halogen atoms in a range aP 1^3 fjos. In this connection, 
it is allowed to cite chloro methoxy, bromcmetnoxy , 
»ig tomcti ogy , fluorcroetnoxy, dichloromethoxy , dihro<nanetncs$-, 
difluoromethoxy, trichlorometnaxy , trlbroroom ethoxy, 
trifluromethaxy, 2-ch2x)roethoxy , 2-bromoethoxy, 2-fluoroetnoxy, 
1 ,2-dichloroethoxy , 2,2-difluoroetaoxy , 1-chloro-2-fluoro 
etaoxy, 2,2,2-trifluoroetnoxy , 2,2,2-trichlorogtnoxy , 
3-fluoropropoxy, 3>3»3-trichloropropoxy, lt-ehlorobutoxj , 
5-cciloropentyloxy, 6-cnlorohexyloxy, 3-chl ore- 2- methyl 
propyl oxy groups.. 

(0015) 

In the case of altylene dioxy chain with carbon number ranging 
from Vv^3 with R 1 and R 2 bonded together, it is allowed to 
use methylene dioxy, ethylene dioxy, propylene dioxy chains. 



(0016) 

When it comes to the salts of the compound specif ied^formula (1) 
as per this invention, it is allowed to use basic salts 
or acid added salts wnich react upon the basic compounds or 
acids whicn are pharmaceutic ally permissible. As for the 
above said acid added salts, it is allowed to use tne salts 
of organic acids such as maleic acid, tartaric acid, citric 
acid, acetic acid, ber^ic acid, fumaric acid, p-toluene 
sulphonic aodd , ethane sulphonic acid, malic acid, oxalic 
acidetc, and salts of inorganic acids such'as hydrochloric 
acid, sulphuric acid, phosphric acid, hydrobroraic acid etc 

which are the compounds and acids consisting of basic 
group, particulary amino group, mono or di low grade alkyl 
amino group. As for basic salts, it is alloved to use the 
salts of alkali earth metals and alkali metals such as sodium, 
potassium, magneium, calcium etc. and organic salts of 
amines such as ammonia, methyl amine, dimethyl amine, 
piperidine, cyclonexyl amine, triet&yl amine fete. 

(0017) 

The compound at formula (1) wnich is recommended as per this 
invention can be obtained hy means of method A given belcw 




(0019) 

(In these formulae, R 1 , R 2 , x, A and n represent the same 
as above) In other words, benzaldeftyde derivative (2) is 
made to react vith *+-thiazolid ine dicne (3) in the presence 
of basic compound so as to obtain the compound (1-a) as per 
this invention which is furtner reduced/deoxidised so as to 
obtain tne compound (1-b) as per this invention. 

(0020) 

Let us deal vith trie metnod A stfige by stage in detail. 

(Process 1) Otoe compound (1-a) as per this invention is 

obtained by promoting reaction between the compound specified 

above at formula (2) and 2,*f-thiazolidine dione (3) in 

appropriate/suitfeble solvent and in the presence of basic 
compound, ttiere are no restrictions as to what type the 
solvent jsbs& shall bet used in this case except that the 
solvent used shall not participate in the reaction. As 
for such solvents, it is allowed to use aromatic hydrocarbons 
such^benzene, toluence, xylene etc; fatty acitfs sucn as 
formic acid, acetic acid, propionic acid etc; ethers such 
as dietnyl ether tetrahydrof uran, diaxane, dimetnoxy 
etnane Get; alchols such as methanol, ethanol, propanol 
2-propanol, bufcnol^etc , a^protic polar solvents such as 
N,N-dijuethyl f ormamide^ N,N-dimetnyl acetamide, acetonitri^e, 
dimethyl sulphoxide,,: hexametnyl phosphoric triaroide fctc. 

(002D ^r' 

When it comes to the usage of basic compounds, it is allowed 
to use organic basic compounds such as alkali metals of fatty 
acids like scdium acetate, potassium acetate etc; tertiary 
amines such as triethyl amine, pyrridlne etc; secondary amines 
such as piperidine etc; Alkali Metallic salts of carbonates 



such as Sodium Carbonate, Potassium carbonate etc; 
inorganic basic compounds such as alk alimetall ic salts of 



potassium androgen carbonate etc; alkali metals suca as 
sodium, potassium etc; nydrogenated alkali metals suca as 
sodium nydride etc. It is allowed to use thiazolid ine dione 
(3) in a range of 1'~^3 mole equivalent against 1 mole of 
compound 1 specified at formula (2); when it comes to busic 
compound, it is allowed to use it in a range of 0.01^^10 mol. 

equivalent or pceferrabiy in a range of 0.05>-^3 mol, 

equivalent against 1 mole of compound 1, As for the reaction 

temperature, it is allowed to maintain it In a range of 

0°C upto the boiling point of the solvent or preferrably 
in a range of 60*>^1lf0 o C# When it comes to the duration of 
the reaction, it is allowed to maintain it from 0.?/%A8 hours 
or preferrably from 1 f^2*f hours. 



The compound (1-a) as per this Invention which is tnus 
obtained itself possesses tae function of controlling blood 
su£ar# Furtaer, this compound is separated in tae form of 
intermediate (or without separating it also) and ii then 
made to undergo process 2 so as lo obtain compound (1-b) 



(Process 2) The compound which is specified above at formula 



respect of compound (- a) in the inactive solvent under the 
presence of catalyst. 



nydrcgen carbonates like a* sodium hydrogen carbonate, 



(0022) 



(0023) 



(1-b) can be obtained 




(002*0 



In this case, there are no restrictions as to wnat type of the 
solvent shall be used but the solvent used shall not participate 
inthe reaction. As for such solvents, it is allowed to use 
ethyl acetate, methanol, tetrahydrofuran, 1 ,W-d ioxane, 
N,N-d>2aethyl "tecm£de, -acetic acid either individual^ or In 
raldex condition. .When it comes to the catalyst, it is 
allowed to use palladium carbon, platinum etc. As for 
hydrogen pressure, it is advisable to maintain it In a range 
of normal pressures ^00 at atmospheric pressure or prefer rably 
in a range of normal pressure ^80 atmospheric pressure. 
The duration for, the reaction shall be maintained in a range 
of 0.5^ lf8 hours or preferrably In a range of hours. 

(0025) ' 

The compound which is specified above at formula (2) can 

be obtained through the foil owing methods such as methods 

B, C, D and E by using various compounds as the raw materials. 

(0026) 
(Compound V) 



-13- 



Compound R 
NO. 



Melting Yield Outcome of elementary 

point ( °C) % analysis {%) or H-NMR 
Molecular 
formula 



values (outcome of the 
analysis) (CDCl^) 



127 CP 3 -@- 




79-82 



C 22 H 18 N 3°3 F 3 S 



57 



c 

57.26 

(57.20 



H 
3.93 

3.93 



•1 165 - 167 &4 



128 



C 

6lf.11 



a 

k.87 



N 

9.11 
9.01) 



N 

40.68 



(SH °21 H 19 N 3°3 S ; (63.81 »f.63 10.55) 



(0Hf3) 

ExperlJDent 1 (Sugar control In the case of the mouse) 

suspend the subject compound In 0.5JC Wv) hydroxy propyl 

methyl cellulose (HFMC) solution so that the said compound 

is maintained at 2.5 mg/ml (compound 102 is 1.5 mg/ml; 
compound 122 is 0.75 mg/ml). Administer it forcefully cn 
a male kk-Ay mouse (Nihcn crea, 1 groyp 6 nos.) of 8<*^S\0 
weeks old at a proportion of 0.1ml per 10 grams of body 
weight by means of oral sonde. Administer the subject 
compound twice per day i.e. once in the morning ©nd once 
in trie evening continuously for a period, of 5 weeks. Collect 
tae blood sample from tne veins at the tail of the mouse 
before commencing the experiment and also tne day following 
tne completion of administering tne medicine and put it in a 
blood collecting tube which is added with heparin. FUrtner, 
measure the value of blood sugar by means of glucose oxidase 

method. Determine tne rate (percentage) of control from this 

value wita the help of the following formula (a). The 

result thus obtained are shown in Table *+3* 



- 'V 



Rate of control. (%) 




yValue of biood sugar In tile 
.ice cxi vhich the medicine 

•s administered. 



Value of blood sugar* in the mice 
on which the medicine is not 
ad min istered* 



x 1 



• • • « 



(Table lf3) 



The subject compound 
(compound. No. ) : . 



Control in blood sugar 
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102 


52 


1 22 


21 



(01lf6) 

(Merits of the Invention) Thiazolidine dione derivative (1) 
vfcien is recommended as per this invention proves excellent 
in tne treatment of diabetes as it possesses tne functions 
of controlling the blood sugar and also tne lipids present " 
in the blood. ■ 
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<CH 2 ) 0 -°-(O>-^ 



HMS£Xtt-MtS&£^tx A(i5£ (a) x (b) s (c) v (d) x 
(e) . SCX (f ) 
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R 3 R 
(f ) 
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